Traditional statistical analysis methods account for natural variation but require aggregation of measurements over time,which can delay decision making.Statistical process control (SPC) is a branch of statistics that combines rigorous time series analysis methods with graphical presentation of data,often yielding insights into the data more quickly and in a way more understandble to lay decision makers .SPC and its primary tool-the control chart-provide researchers and practitioners with a method of better understanding and communicating data from software reliability improvement process efforts .This paper provides an s-shaped software reliability growth model based on the Non-Homogenous Poisson Process (NHPP).The maximum likelihood approach is used to estimate the unknown parameters of the model.
INTRODUCTION
Software reliability is a key part in software quality. The study of software reliability can be categorized into three parts: modeling, measurement and improvement. Software reliability modeling has matured to the point that meaningful results can be obtained by applying suitable models to the problem. There are many models that exist, but no single model can capture a necessary amount of the software characteristics. Assumptions and abstractions must be made to simplify the problem. There is no single model that is universal to all the situations. Software reliability cannot be directly measured, so other related factors are measured to estimate software reliability and compare it among products. Development process, faults and failures found are all factors related to software reliability. Software reliability improvement is complex process. The difficulty of the problem stems from insufficient understanding of software reliability and in general, the characteristics of software. Until now there is no good way to conquer the complexity problem of software the difficulty of the problem stems from insufficient understanding of software reliability.The difficulty of the problem stems from insufficient understanding of software reliability and in general, the characteristics of software. Until now there is no good way to conquer the complexity problem of software. Defect-free software product cannot be assured. Realistic constraints of time and budget severely limit the effort put into software reliability improvement. Software quality and reliability must be made to simplify the problem. There is no single model that is universal to all the situations. Software reliability cannot be directly measured, so other related factors are measured to estimate software reliability and compare it among products.
Software quality and reliability can be achieved by eliminating the causes or improving the software process or its operating procedures [2] .Applying statistical process control (use of control charts) to the management of software development efforts, to effect software process improvement. Deploying Statistical Process Control is a process in itself, requiring organizational commitment across functional boundaries. SPC procedures can help you monitor process behavior [13] . The SPC chart selection is based on data, situation and need [4] .Control charts are an efficient way of analyzing performance data in order to evaluate a process. A control chart is a popular statistical tool for monitoring the quality of goods and services, and for detecting when the process goes "out of control" as early as possible. The data from measurements of variations at points on the process map is monitored using control charts. Using control charts is a continuous activity, ongoing over time. Considering above, software reliability measurement is a complex process which needs rational reliability models.
NHPP MODEL
The Non-Homogenous Poisson Process (NHPP) based software reliability growth models (SRGMs) are proven to be quite successful in practical software reliability engineering [1, 3, 12] . The main issue in the NHPP model is to determine an appropriate mean value function to denote the expected number of failures experienced up to a certain time point. Model parameters can be estimated by using Maximum Likelihood Estimate (MLE).
be the cumulative number of software failures by time't'. m(t) is the mean value function, representing the expected number of software failures by time 't'.   t  Is the failure intensity function, which is proportional to the residual fault content. Thus
where 'a' denotes the initial number of faults contained in a program and 'b' represents the fault detection rate. In software reliability, the initial number of faults and the fault detection rate are always unknown. The maximum likelihood technique can be used to evaluate the unknown parameters. In a more general NHPP SRGM is the time-dependent fault detection rate.
MODEL DESCRIPTION: INFLECTION S-SHAPED MODEL
Software reliability growth models have been grouped into two classes of models concave and S-shaped. The most important thing about both models is that they have the same asymptotic behavior, i.e., the defect detection rate decreases as the number of defects detected (and repaired) increases, and the total number of defects detected asymptotically approaches a finite value. The inflection S-shaped model was proposed by [5, 6] . This model assumes that the fault detection rate increases throughout a test period. The model has a parameter, called the inflection rate, which indicates the ratio of detectable faults to the total number of faults in the target software. True, sustained exponential growth cannot exist in the real world. Eventually all exponential, amplifying processes will uncover underlying stabilizing processes that act as limits to growth. The shift from exponential to asymptotic growth is known as sigmoidal, or S-shaped, growth.
Ohba models the dependency of faults by postulating the following assumptions: 
is the failure detection rate, and '  ' is the inflection factor. The failure intensity function is given as:
PARAMETER ESTIMATION: MLE
The idea behind maximum likelihood parameter estimation is to determine the parameters that maximize the probability (likelihood) of the sample data. The method of maximum likelihood is considered to be more robust (with some exceptions) and yields estimators with good statistical properties. In other words, MLE methods are versatile and apply to most models and to different types of data. Although the methodology for maximum likelihood estimation is simple, the implementation is mathematically intense. Using today's computer power, however, mathematical complexity is not a big obstacle. Conduct an experiment and obtain N independent observations, 12 , , , N t t t . Then the likelihood function [9] is given by the following product: 
DISTRIBUTION OF FAILURE COUNT DATA
Based on the failure count data given in Table 1 & 2, we compute the software failures process through Mean Value Control chart. We used cumulative Failure count data for software reliability monitoring using inflection s-shaped distribution.
Assuming an acceptable probability of false alarm of 0.27%, the control limits are calculated by solving the following equations.
  99865
. By placing the differences of cumulative failure counts shown in table 4 and 5 on y axis, failure number on x axis and the values of control limits being placed on Mean Value chart, we obtained figure 1 & 2. The first Mean Value chart shows that all the mean value successive differences are within the control limits, which indicates that the process is in stable state. Whereas the in the second chart some of the successive differences are out of control limits, which indicates the failure process is identified. It is significantly early detection of failures using Mean Value Chart [11] . The software quality is determined by detecting failures at an early stage. 
CONCLUSION
The successive differences of failure counts are plotted through the estimated mean value function against the failure serial order. The parameter estimation is carried out by Newton Raphson Iterative method for inflection s-shaped model. The graph of data set DS1 in figure 1 has shown all the points with in control limits .By observing the Mean Value Control chart of data set DS2,it is identified that failure situation is detected at 2 nd point ,which is below m .It indicates that the failure process is detected at an early stage. Hence we conclude that our method of estimation and control chart are giving a positive recommendation for their use in finding out preferable control process or desirable out of control signal .The early detection of software failure will improve the software reliability.
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